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Amendments to the Claims: 

Please amend claims 1, 4, 5, 6, 8, 12, 1 6, 1 9, 21, 25, and 27^30, cancel claims 3 and 18 
without prejudice, and add claims 3 1 -39 as follows. 

1 . (currently amended) A sputtering source comprising: 

a cathode assembly that is positioned adjacent to an anode, the cathode assembly 
including a sputtering target; 

an ionization source that generates a weakly-ionized plasma proximate to the anode and 
the cathode assembly; and 

a power supply that generates a voltage pulse that produc es an e lectric field between the 
anode and the cathode assembl y, the electric fiold that createswg a strongly-ionized 
plasma from the weakly-ionized plasma, an amplitude and a rise time of the voltage pulse 
hein p chosen to increase the strongly ionized plaomn comprising a vetoe-tositiLof ions 
in the stronglv-ioniy.ed plasma that impact the opiittormg target which enough to generate 
sufficient thermal energy in the sputtering target to cause a sputtering yield of the 
sputtering target to be non-linearly related to a temperature of the sputtering target. 

2. (original) The sputtering source of claim 1 wherein the electric field comprises a quasi- 
static electric field. 

3. (cancelled). 

4. (currently amended) The sputtering source of claim 3 1 further comprising a gas flow 
controller exchange means for exchanging that controls a flow o f feed gas to the strongly- 
fnnfred nlasma. the additional feed gas allowing additional power to be absorbed by the 
with a n o vr v o lu mr n f feed gin white applying the eteetacal putee acmnr. the new volum e 
of f eu d gaa to g e n e rate additional strongly-ionized plasma^ comprising a second plurality 
cf i ? n r, ■ p rnnd plurality of the additional now o r croatiuc additional ions ikat 
impacting the surface of the Gputtoring targ a t, thereby generating additional thermal 
energy in the sputtering target. 
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Amendments to the Claims: 

Please amend claims 1, 6, 7, 20, 34, and 40 and add claims 41-48 as follows. 

1. (currently amended) A magnetically enhanced sputtering source comprising: 

a) an anode; 

b) a cathode assembly that is positioned adjacent to the anode and forming a gap 
therebetween , the cathode assembly including a sputtering target; 

c) an ionization source that generates a weakly-ionized plasma proximate to the 
anode and die cathode assembly; 

d) a magnet that is positioned to generate a magnetic field proximate to the weakly- 
ionized plasma, the magnetic field substantially trapping electrons in the weakly- 
ionized plasma proximate to the sputtering target; and 

e) a power supply generating a voltage oulse that produces an electric field between 
the cathode assembly and the anode, across the cap, tho ol o ctric fi e ld an amplitude 
and a rise time of the voltage pulse being chosen to increase an excitation rate of 
ground state atoms that are present in the wcaklv-ioni/.ed p lasma to create a multi- 
step ionization process that generates a strongly-ionized plasma from the weakly- 
ionized plasma, the multi-step ionization process comprising exciting the ground 
state atoms to generate gonorating excited atoms , and then in tho woaldy ionized 
plas ma and generating s econdary o lootrons from the sputtering target, th e 
secondary clectrona ionizing the excited atoms within the weaklv-ionized plasma 
to thereby cr o ating a strongly ionized plaoma having create ions that impact a 
surfac e of th e sputter target material from the sputtering targct.-te-geaeFate 

2. (original) The sputtering source of claim 1 wherein the power supply generates a 
constant power. 
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3. (original) The sputtering source of claim 1 wherein the power supply generates a 
constant voltage. 

4. (original) The sputtering source of claim 1 wherein the electric field comprises a quasi- 
static electric field. 

5. (original) The sputtering source of claim 1 wherein the electric field comprises a pulsed 
electric field. 

6. (currently amended) The sputtering source of claim 1 wherein a the rise time of the 
voltage pulse clcotrio field is chosen to increase the ionization rate of the excited atoms in 
the weakly-ionized plasma. 

7. (currently amended) The sputtering source of claim 1 wherein the weakly-ionized 
plasma §as reduces the probability of developing an electrical breakdown condition 
between the anode and the cathode assembly. 

8. (original) The sputtering source of claim 1 wherein the ions in the strongly-ionized 
plasma impact the surface of the sputtering target in a manner that causes substantially 
uniform erosion of the sputtering target 

9. (original) The sputtering source of claim 1 wherein the strongly-ionized plasma is 
substantially uniform proximate to the sputtering target. 

10. (original) The sputtering source of claim 1 further comprising a substrate support that is 
positioned in a path of the sputtering flux. 

1 1 . (original) The sputtering source of claim 1 0 further comprising a temperature controller 
that controls the temperature of the substrate support. 

12. (original) The sputtering source of claim 1 0 further comprising a bias voltage power 
supply that applies a bias voltage to a substrate that is positioned on the substrate support. 
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13. (original) The sputtering source of claim 1 wherein a volume between the anode and the 
cathode assembly is chosen to increase the ionization rate of the excited atoms in the 
weakly-ionized plasma. 

14. (original) The sputtering source of claim 1 wherein the ionization source comprises an 
electrode. 

15. (original) The sputtering source of claim 1 wherein the ionization source comprises a DC 
power supply that generates an electric field proximate to the anode and the cathode 
assembly. 

16. (original) The sputtering source of claim I wherein the ionization source comprises an 
AC power supply that generates an electric field proximate to the anode and the cathode 
assembly. 

17. (original) The sputtering source of claim 1 wherein the ionization source is chosen from 
the group comprising aUV source, an X-ray source, an electron beam soutcc, and an ion 
beam source. 

1 8. (original) The sputtering source of claim 1 wherein Lhe magnet comprises an electro- 
magnet. 

1 9. (original) The sputtering source of claim 1 wherein the sputtering target is fanned of a 
material chosen from the group comprising a metallic material, a polymer material, a 
superconductive material, a magnetic material, a non-magnetic material, a conductive 
material, a non-conductive material, a composite material, a reactive material, and a 
refractory material. 

20. (currently amended) A method of generating sputtering flux, the method comprising: 

a) ionizing a feed gas to generate a weakly-ionized plasma proximate to a sputtering 
target; 
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b) generating a magnetic field proximate to the weakly-ionized plasma, the magnetic 
field substantially trapping electrons in the weakly-ionized plasma proximate to 
the sputtering target; and 

c) applying an eleotrio Sold a voltage pulse to the weakly z ionized plasma^an 
amplitude and a rise time of the voltage pulse being chosen to increase an 
excitation rate of ground state atoms that are present in the weakly* ionized plasma 
to create a multi-step ionization process that generates a strongly-ionized plasma 
from the weakly-ionized plasma, the multi-step ionization process comprising 
exciting the ground state atoms to generate excited that oxcit o s atoms , and then 
and that generates socondary oleo Irons from the spurt arm g target, the secondary 
electron s ionizing the excited atoms within the weakly-ionized plasma to th e r e by 
c r eating a tstrongly ionized ploama havin g create ions that impao t a surface of th e 
sputter target material from the sputtering target* to gonorato sputtering flux, 

21. (original) The method of claim 20 wherein the applying the electric field comprises a 
applying a quasi-static electric field. 

22. (original) The method of claim 20 wherein the applying the electric field comprises 
applying a substantially uniform electric field. 

23. (original) The method of claim 20 wherein the applying tbe electric field comprises 
applying an electrical pulse across the weakly-ionized plasma. 

24. (original) The method of claim 23 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse that increases an ionization rate of the 
strongly-ionized plasma. 

25. (original) The method of claim 23 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse that reduces a probability of 
developing an electrical breakdown condition proximate to the sputtering target. 
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26. (original) The method of claim 23 further comprising selecting at least one of a pulse 
amplitude and a pulse width of the electrical pulse that causes the strongly-ionized 
plasma to be substantially uniform in an area adjacent to a surface of the sputtering target 

27. (original) The method of claim 23 wherein the electrical pulse comprises a pulse having 
a current density that is greater than 1 A/cm 2 . 

28. (original) The method of claim 23 wherein the electrical pulse comprises a pulse having 
a pulse width that is greater than 1 .0 microseconds. 

29. (original) The method of claim 23 wherein the electrical pulse comprises a pulse train 
having a repetition rate that is substantially between 0. 1Hz and 1kHz. 

30. (original) The method of claim 20 wherein the ions in the strongly-ionized plasma 
impact the surface of the sputtering target in a substantially uniform manner. 

3 1 . (original) The method of claim 20 wherein the strongly-ionized plasma is substantially 
uniform proximate to the sputtering target. 

32. (original) The method of claim 20 wherein the peak plasma density of the weakly- 
ionized plasma is less than about 10 12 cm" 3 . 

33. (original) The method of claim 20 wherein the peak plasma density of the strongly- 
ionized plasma is greater than about 1 0 12 cm" 3 . 

34. (currently amended) The method of claim 20 further comprising forming a film from the 
aputtoring flux on a surface of a substrate from the mat erial sputtered from the sputtering 
target . 

35. (original) The method of claim 34 further comprising controlling a temperature of the 
film. 

36. (original) The method of claim 34 lurther comprising applying a bias voltage to the film. 
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37. (original) The method of claim 20 wherein the ionizing the feed gas comprises exposing 
the feed gas to an electric field. 

38. (original) The method of claim 20 wherein the ionizing the feed gas comprises exposing 
the feed gas to an electrode that is adapted to emit electrons. 

39. (original) The method of claim 20 wherein the ionizing the feed gas comprises exposing 
the feed gas to at least one of a UV source, an X-ray source 3 an electron beam source, and 
an ion beam source. 

40. (currently amended) A magnetically enhanced sputtering source comprising: 

a) means for ionizing a feed gas to generate a weakly-ionized plasma proximate to a 
sputtering target; 

b) means for generating a magnetic field proximate to the weakly-ionized plasma, 
the magnetic field substantially trapping electrons in the weakly-ionized plasma 
proximate to the sputtering target; and 

C ) means for applying an e l e ctric field a vQltage pulse to the weakly-ionized plasma, 
™ am plitude and a rise time ofuV voJte gS nulse being chosen to increase an 
P y,>it a tinn rate of grou nd state atoms that are present in th e weakly-ionized plasma 
tn , r „»t« a multi-step i onization process that generates a stro n gly-ionized plasma 
from the weaklv-ionizc d plasma, the multi-step i onization process comprising 
exciting the ground state atoms to generate excited tha^exeites- atoms a _andfrcn 
dud that gnnorptoo s e condary elcotrona from th e sputt e rin g target, tho pocondary 
electron? ionizing the excited atoms within the we akly-ionized plasma to thereby 
uo ating 2 st rongl y ionised r Hr ™ n w ' n n create ions that i mpact a surface of - thfr 
s putter target materia] from the sputtering target, to gonomto sput te ring flux , 

41. (new) The sputtering source of claim 1 wherein the cathode assembly and the anode are 
positioned so as to form a gap therebetween. 
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42. (new) The sputtering source of claim 1 wherein the weakly-ionized plasma is generated 
from a feed gas that comprises the ground state atoms. 

43. (new) The sputtering source of claim 1 wherein the excited atoms within the weakly- 
ionized plasma are ionized by electrons to create the ions that sputter material from the 
sputtering target. 

44. (new) The sputtering source of claim 1 wherein the rise time of the voltage pulse is 
approximately between 0.01 and 100V//xsec. 

45. (new) The sputtering source of claim 1 wherein the amplitude of the voltage pulse is 
approximately between 100V and 30kV. 

46. (new) The method of claim 20 wherein the weakly-ionized plasma is generated from a 
feed gas that comprises the ground state atoms, 

47. (new) The method of claim 20 wherein a duration of the weakly-ionized plasma is 
approximately between one microsecond and one hundred seconds. 

48. (new) The method of claim 20 wherein the ionizing the excited atoms within the weakly- 
ionized plasma to create ions that sputter material from the. sputtering target comprises ... 
ionizing the excited atoms with electrons. 

49. (new) The method or claim 20 wherein the rise time of the voltage pulse is 
approximately between 0.01 and lOOV/jisec. 

50. (new) The method of claim 20 wherein the amplitude of the voltage pulse is 
approximately between 1 00V and 30kV. 
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